WWW.jknS.Or.kr http://dx.doi.org/10.3340/jkns.2013.54.6.511 Print ISSN 2005-371 1 On-linelSSN 1598-7876 

J Korean Neurosurg SOC 54 : 51 1 -51 4, 201 3 Copyright © 2013 The Korean Neurosurgical Society 



Case Report 



Revascularization for Symptomatic Occlusion 
of the Anterior Cerebral Artery Using Superficial 
Temporal Artery 

Sang Chul Lee, M.D., Jun Hyong Ahn, M.D., Hyun-Seung Kang, M.D., Ph.D., Jeong Eun Kim, M.D., Ph.D. 

Department of Neurosurgery, Seoul National University Hospital, Seoul National University College of Medicine, Seoul, Korea 

Isolated symptomatic occlusion of the anterior cerebral artery (ACA) is a rare condition and until date, only few cases regarding the revascularization 
of the ACA have been reported. This paper reports on successful attempt to revascularize the ACA using superficial temporal artery (STA) in patient 
with isolated symptomatic occlusion of the ACA. A 69-year-old man presented with several episodes of transient weakness involving left lower ex- 
tremity. Cerebral angiography showed occlusion of the right ACA at the A2 segment. After medical treatment failure, the patient underwent STA- 
ACA bypass surgery. Subsequent to surgery, there was immediate disappearance of transient ischemic attack and follow-up angiography showed 
favorable revascularization of the ACA territory. Bypass surgery can be considered in the patients with symptomatic occlusion of the ACA, who have 
experienced failure in medical treatment. 
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INTRODUCTION 

Isolated occlusion of the anterior cerebral artery (ACA) ac- 
companied by cerebral infarct of the ACA territory is of rare 
occurrence. Furthermore, in patients with occlusion of the ACA, 
ischemic symptoms rarely occur because the territory of ACA 
receives collateral flow from many sources. 

Although few cases of successful revascularization for symp- 
tomatic occlusion of the ACA have been reported 3 6 ' 9) , contro- 
versy remains concerning the effectiveness of cerebral revascu- 
larization procedures for the prevention of strokes because of its 
rarity 

Herein, we describe a case of symptomatic occlusion of ACA 
in a 69 -year-old man, and report on successful attempt to re- 
vascularize the ACA. 

CASE REPORT 

History 

A 69-year-old man, with hypertension and past history as 



heavy smoker and chronic alcoholic for 40 years, presented 
with several episodes of transient weakness involving left lower 
extremity that lasted for 6 months. Each episode occurred once 
a week, and lasted approximately for 10-20 seconds. The initial 
magnetic resonance imaging (MRI) from another hospital re- 
vealed multifocal stenosis of cerebral artery including left proxi- 
mal internal carotid artery (ICA), right proximal external carot- 
id artery (ECA), right middle cerebral artery (MCA) at the Ml 
segment, and occlusion of right ACA at the A2 segment with- 
out any evidence of cerebral infarct in the diffusion weighted 
imaging. Despite the medical treatment with warfarin for one 
month, there was an increase in the frequency of transient isch- 
emic attack (TIA) in the left leg. Follow-up MRI revealed acute 
focal infarct in the right frontal periventricular white matter 
corresponding to the territory of right ACA (Fig. 1). The rate of 
occurrence of TIA was once or twice a day despite combined 
medical treatment with warfarin and aspirin. 

The patient visited our hospital one month after the first ex- 
perience of infarct. On presentation, no apparent neurological 
deficit was found. Cardiac evaluation did not reveal any re- 



• Received : August 27, 201 2 • Revised : March 27, 201 3 • Accepted : August 1 7, 201 3 

• Address for reprints : Jun Hyong Ahn, M.D. 

Department of Neurosurgery, Seoul National University Hospital, Seoul National University College of Medicine, 101 Daehak-ro, Jongno-gu, Seoul 110-744, Korea 
Tel : +82-2-2072-2358, Fax : +82-744-8459, E-mail : sparkahn@naver.com 

•This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.0rg/licenses/by-nc/3.0) 
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited. 



511 



J Korean Neurosurg Soc 54 December 201 3 















0 

0 


[ 







Fig. 1. Initial MRI, cerebral angiography, and SPECT of a 69-year-old man. MRI shows acute infarct 
in the right frontal periventricular white matter (A). Cerebral angiography reveals occlusion of right 
ACA at the A2 segment with insufficient filling of the right ACA territory (B), and minimal collateral 
flow from right PCA (C). Basal and acetazolamide-stressed SPECT shows decreased perfusion (D) 
and vascular reserve (E) in right frontal lobe. SPECT : single photon emission computerized tomog- 
raphy, ACA : anterior cerebral artery, PCA : posterior cerebral artery. 




Fig. 2. Intraoperative photograph illustrating the preparation of the right 
STA (arrow) (A), and anastomosis between cortical branch of the ACA 
and parietal branch of the STA (B). ACA : anterior cerebral artery, STA : 
superficial temporal artery. 

markable findings. Cerebral angiography revealed multifocal 
atherosclerotic luminal irregularity in both the ICA, especially 
moderate stenosis of the right supraclinoid ICA segment. Right 
ACA was occluded at the A2 segment, but collateral flow from 
right MCA and posterior cerebral artery (PCA) was minimal 
(Fig. 1). Basal and acetazolamide-stressed brain perfusion sin- 
gle photon emission computerized tomography (SPECT) with 
99mTc-hexamethylpropyleneamin oxime was performed to 
evaluate the patients hemodynamic status. Brain SPECT showed 
decreased perfusion and decreased vascular reserve in the right 
frontal lobe (Fig. 1). 

Operation 

Oral anticoagulant and antiplatelet agent were discontinued 1 
week prior to surgery. After 2 months from experience of cere- 



bral infarct, revascularization surgery 
was performed. After confirmation of 
sufficient length and integrity of parietal 
branch of the STA in preoperative ECA 
angiography, we planned end-to-side 
anastomosis between ipsilateral STA and 
distal ACA. Under general anesthesia, 
curvelinear skin incision was made along 
the parietal branch of the superficial tem- 
poral artery (STA), and then extended to 
the contralateral frontal just behind the 
hairline. The parietal branch of the STA 
were saved and prepared for anastomo- 
sis to the distal ACA. The frontal branch 
of the STA with galeal flap was saved as 
well during the preparation in case of 
adverse events, such as graft failure (Fig. 
2). The length of parietal branch of the 
STA was 1 1 cm from the bifurcation of 
the STA. After right paramedian crani- 
otomy and opening of the dura, the cor- 
tical branches of the right ACA were 
observed. We chose one of the cortical 
branches as a recipient artery, in which 
no flow was detected on the intraoperative Doppler. After confir- 
mation of sufficient length and good pulsation of the parietal 
branch of the STA, end-to-side anastomosis between STA and 
ACA was performed (Fig. 2). Anterograde flow from the STA 
and flow diversion to the recipient artery was confirmed on the 
intraoperative Doppler. 

Postoperative course 

The TIA of the left leg disappeared immediately after surgery. 
Oral antiplatelet agent (aspirin) was resumed on the first post- 
operative day with a dose of 100 mg/day. The patient was dis- 
charged with no apparent neurological deficit. Six months after 
the operation, follow-up cerebral angiography showed obvious 
flow through right STA to the territory of the right ACA and 
decreased leptomeningeal collateral flow from right PCA (Fig. 
3). Brain SPECT revealed improved perfusion and vascular re- 
serve when compared with preoperative imaging (Fig. 3). The 
patient received follow-up care for 30 months after surgery with- 
out occurrence of any remarkable events. 

DISCUSSION 

Cerebral infarcts localized in the anterior cerebral artery (ACA) 
territory are relatively rare, representing 0.5-3% of all ischemic 
strokes 8) . Gacs et al. 2) reviewed computed tomography (CT) scans 
from 413 patients with ischemic infarction. In this study, 13 of 
413 patients (3%) were confirmed to have CT evidence of infarct 
in the ACA territory. Among these 13 patients, occlusion of the 
ACA was found in only 8 patients (1.9%). Although the etiology 
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of the ACA occlusion is poorly defined, 
large artery atherothrombosis, cardio- 
emboli, and vasospasm are considered 
as major mechanisms of ACA occlu- 
sion 1,2,7,8) . In our case, the patient had 
risk factors such as hypertension, past 
history of heavy smoking and chronic 
alcoholic, which may have contributed 
to atherothrombosis and occlusion of 
the ACA. In patients with occlusion of 
the ACA, ischemic symptoms rarely oc- 
cur because the territory of ACA, espe- 
cially in the midline motor cortex for the 
legs, receives collateral flow from many 
sources. These include the ipsilateral 
ACA, the contralateral ACA through 
the anterior communicating artery, a 
leptomeningeal anastomosis between 
the ACA and the MCA or PCA, and 
also the posterior pericallosal artery 3) . 
Nevertheless, in our case, preoperative 
angiography and SPECT showed insuf- 
ficient collateral flow from ipsilateral 
MCA and PCA to supplement the ACA 
territory, which resulted in TIA of lower extremity. 

Despite the medical treatment with antiplatelet and anticoag- 
ulant in other hospital, the symptom was aggravated and new 
infarct was developed in ACA territory. Although controversy 
remains concerning the effectiveness of cerebral revasculariza- 
tion procedures for the patients with ACA occlusion, these find- 
ings suggest that bypass surgery rather than medical treatment 
may be helpful in early stages in patients with flow related symp- 
tomatic manifestations corresponding to the ACA territory, and 
unstable hemodynamics proven by SPECT. 

Surgical revascularization is commonly performed in moy- 
amoya disease (MMD), and most procedures are usually ad- 
dressed to the MCA territory. Revascularization in the MCA 
territory might result in improvement of the hemodynamic sta- 
tus in the ACA territory, because there are leptomeningeal anas- 
tomoses between these territories. However, in MMD with poor 
leptomeningeal anastomoses between the ACA-MCA and the 
ACA-posterior cerebral artery, surgical revascularization to the 
ACA territory should be considered. These procedures include 
indirect and direct bypass surgeries. Generally, indirect proce- 
dures are effective in young patients with MMD. However, their 
effectiveness is limited in adult patients with atherosclerotic dis- 
ease. 

Several types of direct bypass surgery can be considered for 
revascularization of the ACA. Ito 5) and Ikeda et al. 3) performed 
side-to-side anastomosis between the distal ACA in patients 
with ACA occlusion. Side-to -side anastomosis seems to be a 
good procedure for utilizing the anatomic characteristics of the 
ACA. However, for this procedure to be successful, the contra- 
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Fig. 3. Cerebral angiography and brain SPECT obtained on the sixth postoperative months. Cerebral 
angiography reveals anterograde flow through right STA to the territory of the right ACA (A : antero- 
posterior view, B : oblique view) and decreased leptomeningeal collateral flow from right PCA (C). 
Basal and acetazolamide-stressed SPECT shows improved perfusion (D) and vascular reserve (E) 
upon comparison with preoperative imaging. SPECT : single photon emission computerized tomog- 
raphy, STA : superficial temporal artery, ACA : anterior cerebral artery, PCA : posterior cerebral artery. 



lateral ACA should be free from atherosclerosis, since occlusion 
of the anastomotic site might compromise the contralateral 
ACA, resulting in paraparesis^. Moreover, even if the patency 
of the anastomosis is preserved, blood flow distal to the anasto- 
mosed site on the normal side will nearly always decrease due 
to the steal phenomenon to the lesion side 3) . Therefore, there 
should be strict criteria for the use of this procedure in athero- 
sclerotic disease presented with ischemic symptoms. 

Ishii et al. 4) reported on anastomosis of the STA to the distal 
ACA with interposed cephalic vein graft in patients with MMD. 
Iwata et al. 6) reported interposed arterial graft bypass using the 
contralateral STA. Since there is no suitable scalp artery long 
enough to reach the territory of the ACA in most patients, sev- 
eral types of free grafts, such as the cephalic vein, saphenous 
vein, contralateral STA, and radial artery, can be used 3 6,9) . Al- 
though these procedures have advantages to choose and pre- 
pare the graft in a variety of situations, size discrepancy at the 
anastomosis site and kinking or torsion of the graft can cause 
graft failure. In addition, insufficient perfusion in the ACA ter- 
ritory might still remain even after successful anastomosis. 

In our case, after confirming that the length of the ipsilateral 
STA was enough, we conducted STA- ACA anastomosis with- 
out using a graft. This type of bypass surgery, which achieved 
an excellent outcome in our patient, is not technically demand- 
ing, and requires a single anastomosis with less intraoperative 
time. If the length of STA is long enough to reach the territory 
of the ACA, as in this case, this type of bypass surgery can be 
considered as the primary surgical option. However, in case of 
scalp artery not long enough to reach the ACA, other type of by- 
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pass surgeries, such as STA-ACA anastomosis with interposed 
graft or side-to-side anastomosis between the ACA, is recom- 
mended. 

CONCLUSION 

We report a rare case of symptomatic occlusion of the ACA, 
and successful attempt to revascularize the ACA. When con- 
ducted in a timely fashion, bypass surgery could produce an ex- 
cellent clinical outcome. Revascularization surgery should be 
considered as a treatment option in patients with symptomatic 
occlusion of the ACA. 
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